Introduction
============

IgG4-related disease has recently been recognized as a fibroinflammatory condition characterized by lymphoplasmacytic infiltrates of IgG4-positive cells ([@B1]). IgG4-related disease has been described in various organs. In the lungs, it variably presents as interstitial pneumonia, inflammatory pseudotumor, bronchial inflammation, and pleuritis ([@B2]), although pleuritis is a rare finding.

We herein report a patient with bilateral pleural effusions as the only lung manifestation of IgG4-related disease. The thoracoscopic pleural findings in this patient were quite interesting.

Case Report
===========

A 46-year-old Japanese man was admitted to our hospital with a 1-year history of dyspnea and persistent right-dominant bilateral pleural effusions. The right pleural effusion remained unchanged; however, the left pleural effusion had increased. Thus, the disease activity was judged to be higher in the left than in the right lung. Therefore, we performed left thoracic puncture and examined the left pleural effusion.

The left pleural effusion was clear-yellow with a predominance of lymphocytes (68%); total protein (TP) and lactic acid dehydrogenase (LDH) levels were 5.3 g/dL and 85 U/L, respectively (indicating exudative pleural effusion, as expected). The adenosine deaminase (ADA) level was 36.4 U/L, which was within normal limits (\<40 U/L). Although high ADA levels in the pleural effusion are usually suggestive of tuberculous pleurisy, few cases of IgG4-related pleuritis with high ADA levels in the pleural effusion have been reported ([@B3]). No pathogenic organisms or malignant cells were detected.

The chest and abdominal computed tomography (CT) findings were unremarkable except for the bilateral pleural effusion ([Fig. 1A-C](#g001){ref-type="fig"}). 2-deoxy-2-\[^18^F\]-fluoro-D-glucose (FDG) positron emission tomography (PET)-CT showed no FDG accumulation within the thorax ([Fig. 1D](#g001){ref-type="fig"}). Thoracoscopy revealed numerous small (approximately 2-3 mm in size), blister-like nodules on the left parietal pleura extending from the lower third of the chest wall to the diaphragm ([Fig. 2A](#g002){ref-type="fig"}). A pathological examination revealed lymphocyte and plasma cell infiltrates in the fibrotic pleura ([Fig. 2B](#g002){ref-type="fig"}). Immunohistochemical staining indicated that approximately half of the IgG-positive plasma cells were IgG4-positive, with 22 IgG4-positive plasma cells observed per high-power field (HPF), and the percentage of IgG4/IgG was 42% (22/52) ([Fig. 2C, D](#g002){ref-type="fig"}). The IgG4 level was 142 mg/dL in the serum (reference range, 4.5-117 mg/dL) and 256 mg/dL in the pleural effusion. These findings were consistent with IgG4-related pleuritis.

![CT and PET/CT findings. A, B) Chest CT showed only bilateral effusion. C) Abdominal CT showed no specific findings. D) FDG-PET showed no accumulation of FDG within the thorax.](1349-7235-59-0257-g001){#g001}

![Thoracoscopic and pathological findings. A) Thoracoscopic findings showing numerous small, blister-like nodules on the parietal pleura (arrows). B) Pleural tissues stained with hematoxylin and eosin showing lymphocyte and plasmacyte infiltrations in the fibrotic pleura (Original magnification, ×100). The arrow indicates a small, blister-like nodule. C) Immunohistochemical staining of the biopsies for IgG showing dense infiltration of IgG-positive plasmacytes just below a layer of mesothelial cells (Original magnification, ×400). D) Immunohistochemical staining showing that 42% of the IgG-positive plasmacytes were IgG4-positive (Original magnification, ×400).](1349-7235-59-0257-g002){#g002}

The comprehensive clinical diagnostic criteria for IgG4-related disease were as follows: 1) a clinical examination showing characteristic diffuse/localized swelling or masses in a single or multiple organs; 2) a hematological examination showing elevated serum IgG4 concentrations (≥135 mg/dL); and 3) a histopathologic examination showing (i) marked lymphocyte and plasmacyte infiltration and fibrosis and (ii) infiltration of IgG4+plasma cells: ratio of IgG4+/IgG+cells \>40% and \>10 IgG4+plasma cells/HPF. The present case met all of these diagnostic criteria. Therefore, treatment was started with oral prednisolone (30 mg/day). Approximately one month later, the pleural effusion disappeared. The prednisolone dose was gradually tapered to 10 mg/day; there has since been no recurrence of the pleural disease.

Discussion
==========

Common radiologic findings in IgG4-related lung disease include mediastinal lymphadenopathy and thickening of the perilymphatic interstitium with or without subpleural and/or peribronchovascular consolidation ([@B2]). However, our patient exhibited only pleural effusion on chest CT; given the rarity of pleuritis as a form of IgG4-related disease ([@B3]-[@B13]), the diagnosis was not immediately obvious. Interestingly, the pleura was studded with numerous small, blister-like nodules, which was histopathologically consistent with IgG4-related pleuritis.

There have been five previous reports including thoracoscopic findings in patients with this condition. One reported milky pleural plaques suggestive of hyalinized collagen fiber deposits ([@B12]). The other three reported diffuse inflammatory thickening of the pleura ([@B8], [@B10], [@B14], [@B15]). In addition, nodules on the parietal pleura were noted in two cases ([@B15], [@B16]). In our patient, however, thoracoscopy revealed a nodular pattern of pleuritis across an extensive area. Kondo and Uehara noted the accumulation of FDG in the pleura on PET-CT, which was not observed in our patient. Among previously reported cases of pleuritis, three did not have FDG accumulation ([@B5], [@B9], [@B13]), but two did ([@B11], [@B12]). The serum IgG4 levels did not differ markedly between cases with and without positive PET scans. Data were not available on the IgG4 levels in the pleural effusion in cases with a positive PET scan. The difference in thoracoscopic findings between our case and the previously reported cases in which nodules were not noted is attributable to the stage or degree of activity of the IgG4-related disease. However, our findings may simply be more possible manifestations of IgG4-related pleuritis, as two previous reports have also described the presence of nodules on part of the pleura.

In 20-25% cases of pleural effusion, a definitive diagnosis cannot be made, despite a pleural fluid analysis and closed pleural biopsy. Thoracoscopy increases the diagnostic yield ([@B14]); therefore, it is an important approach that may help determine the etiology of pleuritis ([@B14]). If numerous small, blister-like nodules are observed on the pleura, a biopsy should be performed, which may indicate IgG4-related pleuritis, as in our patient.
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